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(54) Reinforcing member with intersecting support legs 



(57) A reinforced structural member is provided 
which includes a reinforcing member received in the 
cavity (92) of a structural member (22). The reinforcing 
member (20A) includes a carrier (28) having divergent, 
intersecting legs (54,56) which preferably engage and 
rest upon the structural member (22), a thermally ex- 
pandable reinforcing material (30), and a fastener (32) 
for coupling the reinforcing material (30) to the carrier 
(28). The thermally expandable reinforcing material (30) 
is preferably provided as separate elements positioned 



on the carrier (26), whereby upon activation by heat, the 
expandable material (30) melts, foams and expands so 
that after curing, the structural member (22) is bonded 
to the carrier (28). The shape of the carrier (28) In com- 
bination with the expanded reinforcing material (30) 
serves to stiffen and reinforce the structural member 
(20). The thermally expandable material (30) is prefer- 
ably initially dry and non-tacky, and the fasteners (32) 
serves to maintain the relative position of the reinforcing 
material elements (34,36,38,40) on the carrier (28) prior 
to activation of the reinforcing material (30). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 
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[0001] This Invention concerns the use of thermally expansble foaminn • . 

foaming structural reinforcing materials, which are coupled t7ac 8 ZS . ' partojlar, » «*•"»■>' expansible 
member giving additional localized stiffness to frames rate 9 ,nter5ectin 9 te 9* to provide a reinforcing 

memben. Such a reinforcing member may be useful intSJEST ZT"f^ T** P8nete 8nd other structural 
canons where increased support orstBfness would i^^S^ ( ^ W T'''^''^-"^^«PI* 

'~™™.^^ 

Description of the Prior Art 
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(0002J It has long been recognized that loanable materia* m=. * 

Structural foams, urethanes. and other nmJZfZ£Z VSl nT* ? i 0 ™ 1 5eparatB components, 

performance and provide structural rigidity. Examples of tt^T ° haVe been used t0 anhan » 

carriers in the automotive field are iHuLTedTn uT^^ ' ein,orein 9 Seriate useTon 

et al. and U.S. Paten, Nos. 5.575.526 and 5.755.486 ISIS ?' ^ P8,em N °' S ' 344 ' 208 to Bien 

mater.ab on a carrier and used primarily as a baffl. ? amP>e ° ,the 086 of the ™ a "v expansible 

An example of the use of a foamable material™ a^Z, ^ , 0W " h US Pa,ent No - 5.506.025 to OttoTal 
4,019,301 to Fox at al. ^ °" a bea ™heped structure in a piling is shown In U S Paent No 

[0003J While such showings disclose various uses of expandable 

Phcabons, there has developed a need for a spiffed 'k T"** and 6e8,art «*- 

ment to a surrounding structural member. The use of expansS^ provide """■"'"O end reinfori 

tacky are preferred in the manufacturing context sZZZSZ re,n, °™0 materials which are initial* dry and non- 
this type of reinforcing materia, does wSJ^ESt** 8 "l"^ 9 8 " d a ^^Z^L 
.nstalletlon. or to other critical surfaces ^cT&^r * " 0 *" B dUrin 9 """K^and 
matenab will no « readily retain dirt, dust or other oiSlS S3EL2 th ""^ ^ b6 ' n9 
adhere to a carrier positioned within the structural memoer th^" * wDI not rea< % 

expansion of the reinforcing material. W * W "•*» ,0 P 08 *™ the reinforcing member prior to 



SUMMARY OF THE INVENTION 
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orcng material combinations. The reinforcing mJS^SSSS^T prtor J swh ' Bnd «!»■*•• foaming reh- 
oamed material on the carrier, with the earner bJZJJ^'JE? Bn adjacent «™ c tural member thresh the 
the expansible foaming structural reinforcing material™ Si* mechanica ' fa *tening element to duple 
cervrng the material thereon. The carrier b designed to otSTh* , inc,udin 9 ^raacBng legs Z t 

upon acxivation to bond to two or more surfaces Kai^!ll , *r2 ,0 ,oam and therebyexpa^ 

ZZ^T*™' 8ndmay b «°nfigured,o ^SSSSSZ2£! ^ materi * 

the structural member. Vvhile the carrier provides some d£Z £ 9 8 ' ' r ° m 60me se 9ments of the cavity within 
the foamed structural reinforcing material ^JZ ^TJ ™ PP °" 8nd "9"% ,urth " stiffening b provfdeTby 
-forcing materia, ,o be posted in J^7^S ^ '""i 8 '* ^ 
matena. may loam, thereby expanding to bond J^^JZZTV*™*" UP °" 8CtiVation ' the Arcing 
earner serve to support and position within a ca^vTnnJl 1 T*? 9 SUUCtUW - '"'meeting tegs of th I 
0005, Broadly speaking, the present invenSdudes ^ ^£2% I" SUTOUndi "9 membef 
t»nmg , he carrier, an expansible foaming s.ructIraT«!S^Z f ,W ° ° r m ° re legs for posi- 

Je material expands to bond togelher the carrier lo the sZ„dt n «T P ' ,0 whereb V after expansion 

or drfferent configurations in cross section, such mp^^2?J^ Unl ^ te9S oT me carrie^may 
The fastener may be provided separately or as u71^7^^, mf T^^ mMt ^'>^ 
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structural member therein with the reinforcing material in engagement with or proximate to the structural member prior 
to activation. 

(OO06) The reinforcing material is thermally expansible, either by internally created thermal energy or by the external 
application of heat to activate the material. As used herein, the term thermally expansible" means to foam and thereby 
5 expand by both internally created thermal energy and the external application of heat to expand and foam the reinforcing 
material. The thermally expansible reinforcing material is preferably a synthetic resin-based material which foams when 
subjected to temperatures achieved during baking In a manufacturing process (e.g„ such as during the paint and 
powder coat bake stage ol automobile manufacturing processes). Thus, the expansion temperature of the material 
should be at least about 300*F. 
10 [0O07J The foregoing advantages to the present invention will be readily appreciated by those skilled in the art with 
reference to the drawings and description which follow, which are intended to be exemplary rather than limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 [0008] 

Figure 1 is a plan view of a reinforcing member with the cover of the structural member removed to show the 
positioning of two sections of the reinforcing material held by the pins; 

Fig. 2 is a vertical cross-sectional view taken alone line 2-2 of Fig. 1 through the reinforcing member and surround- 
ing structural member of the present invention, with the expandable reinforcing material provided in sections at- 
tached to the carrier by a pin; 

Fig. 3 is a vertical sectional view taken along line 3-3 of Rg. 2, with the right sidewall of the structural member 
broken away to show the reinforcing material attached to a side leg of the carrier; 

Fig. 4 Is a vertical cross-sectional view of a second embodiment of the present invention taken through the rein- 
forcing member and surrounding structural member to show an alternate configuration of the carrier including 
upwardly extending upper support legs and divergent legs receiving reinforcing material on the side-facing surfaces 
thereof; 

Fig. 5 is a vertical cross-sectional view of a third embodiment of the Invention taken through the reinforcing member 
and surrounding structural member to show the divergent legs intersecting with a top panel of the carrier and the 
reinforcing material posrtioned thereon; 
Fig. 6 is a vertical sectional view taken along line 6-6 of Fig. 5; 

Fig. 7 Is a plan view of a fourth embodiment of the invention, shown with the floor pan removed to reveal the internal 
construction thereof; 

Fig. 8 is a vertical cross-sectional view taken along line a-B of Fig. 7 showing the carrier having opposite-facing 
hair-cylinders with fasteners holding the reinforcing material in the U-shaped upper and lower grooves defined 
thereby; 

Fig. 9 is a vertical cross-sectional view of a fifth embodiment of the invention taken through the reinforcing member 
and surrounding structural member to show a carrier configured similarly to that shown in Fig. 1 and having at- 
tachment tabs along the edges of the upper panel for gripping the reinforcing material positioned thereon; 
Fig. 1 0 is a plan view of a sixth embodiment of the invention similar to that shown in Fig. 1 but wherein the fastener 
for holding the material elements to the upper plate of the carrier include bendable tabs located along the side 
margins of the upper plate of the carrier; 

Fig. 11 is a vertical cross-sectional view taken along line 11-11 of Fig. 10; 

Fig. 1 2 is a plan view of a seventh embodiment of the invention showing a carrier configured similarly to that shown 
in Fig. 1 and having bendable attachment tabs formed into the upper panel of the carrier interiorly of its edges and 
penetrating through slots provided in and gripping the reinforcing material placed thereon; 
Fig. 13 is a vertical cross-seclional view taken along line 13-13 of Fig. 1 2 r showing the tabs gripping the material 
on the upper plate of the carrier; 

Fig. 14 is a vertical sectional view of a still further embodiment in accordance with the invention similar to the 
embodiment of Figs. 1 -3 p but with additional expandable material secured to the central uprighl portion of the carrier. 
Fig. 15 is a vertical sectional view taken along line 15-15 of Fig. 14; and 

Fig. 16 is a vertical sectional view similar to that of Fig. 15 but depicting the structural member after expansion of 
the structural reinforcing material. 

99 DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0009J Referring now to the drawings, a structural reinforcing member 20 in accordance with the present invention 
is configured for positioning in a structural member 22. The structural member 22 may include, for example, a channel 
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as eZrT 1 ^^ * "T 8UCh 88 8n en 9 ine « slde ' a " — «»ered wfth e flat plate 26 for use 

from the shelves 46 to respective first and !T . f c 'f' *" ""^ " eb 52 eXtends inwardly 

impressive strength, wherein the percent expansion (as used herein) is defined as: 
1 00 x ff(the specific gravity of the material 30 before heating) - (the 
specific gravity of the material 30 after heating)] / (the specific gravity 
ol the material 30 after heating)). 

about 20-30% by weight of a ^nJSSSS^m bSc 1 n T P ? ,erred _ 30 comprises: from 

5-20% by weight of a polystyrene (e g Rna ctSl S£!2i J ^ P ^ Rn8 Clear53 °®>: about 

a bisphenol A based iiqui^oxy reS (e g AraST^ul 2 ™ f , 535 * * ^ 3(M6% b * ° f 
such as carf™ black; up to ^ 

weight hydrated amorphous sl^HIM2^T^2Si^^ 1 <NiP °' ,f0m about b V 

aboutO.1-5% by weight of a biowiS a^ 

and Celogen A2 1 30® ); from abouTo 01 -5-1 bv !lfnh, \ r ! ' 9 - Ce '° 9en 765 ® • Cete 9 e " AZ 754A® . 
about 0.1 9 5 % by i^JZSSZ^^" h' ^T* ^ — '™ 

such as zinc oxide to lowerthe bLng temperature wJh^ 

the material taken as 1 00% by weight mpe,BtUre ' ^ 8,1 percente * °°»>9 based upon the total weight of 
45 Celht^ 

rubber, about 4.28% byWigM hydrated an^oTs s^ Z S"^ by Weight buladiene a ^nitrile 
resin, about 14.75% by weight glis mLsp^ abo* O h ^ ^'^ ^P^" 0 ' A " based ,iauW W 
diamide. about 0.38% by weigh, N,N d metC^envfureJ an* IT?*™™ "**'■ ^ * ^ * ^ 

» applications where increased compress^ ^ -Stain 

be adjusted such that the pofystyrene TX^'S^SSS^!^ ^SSST T^V* ™* 
about 22.59% by weight, end the butadiene acrvlonS rnhLv,? . SBS bl0t * "P"*"* fe red <**°" to 

[0015J The materiafaOcen be lo^ty^X l^t^^^ t ° 8b ° Ut2 - 85% * 
total amount) of the bisphenol A-based BqZw rest^ a ntL h^*™' "f/ ^ P 0 * 0 " (Bb0Ut 1MOth of the 

« from about 240-260'F (the temperature c ,h ^it!- the temperature of the mixer reaches 
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being thoroughly mixed to obtain a substantially homogeneous mixture. The desired amount of this mixture is placed 
in a heated mixer (set at a temperature of about 250° F) and mixing is commenced. While mixing, the carbon black and 
rubber are added to the mixer and mixing is stopped once a homogeneous mixture is obtained within the mixer. Either 
the silica or glass microspheres is added lo the mixer, and mixing is resumed and continued until the mixture Is homo- 

5 geneous. This step is repeated, adding the other of the silica or glass microspheres. 

[0016] The temperature of the mixer is then set to a temperature below 1 B0°F, the blowing agent(s), catalyses), 
kicker, and curing agent(s) are added and mixing is resumed and continued only until the mixture Is homogeneous. 
The resulting mixture is then preferably extruded into strands (at an extruder temperature of 170-180*F and screw 
rotation speeds of about 400 rpm) and cut into pellets. The resulting pellets are injection molded at a temperature of 

io about 180-200°F using injection molding equipment designed to form the desired shape of the portion to be attached 
to the carrier 28. 

[0017] The material elements 34 and 36 are configured as essentially flat, rectangular shaped pieces sized for receipt 
on the upper panel 48. Each element 34 and 36 includes a circular opening 72 extending to the outer margin of the 
elements 34 and 36 for receipt of the rivet 70 or other fastener therein and radially spaced outwardly therefrom. A hole 

15 74 having a recess 76 is also provided in the elements 34 and 36 for receiving the fastener 32, illustrated as a nylon 
push pin, therethrough, the head of the fastener being at least partially received in the recess 76. 
[0016] The material elements 38 and 40 are configured as elongated prisms for mounting on the outward-facing 
sides 78 and 80 of the legs 54 and 56, respectively. The elements 38 and 40 each include an aperture 82 for receiving 
the fastener 32 therethrough, with a depression 84 for facilitating access to the fastener 32 during assembly. The 

20 material elements 38 and 40 are oriented to expand and foam during heating to bond the carrier 28 to the sidewalts 
86 and 88, respectively, of the channel 24, while the base 90 of the channel 24 opposite plate 26 Is not contacted by 
the expanded reinforcing material. 

[001 9] The reinforcing member 20 is preferably attached to the plate 26 by rivets or the like, the plate is placed on 
the channel 24 so that the reinforcing member 20 is positioned within the cavity 92 defined by the plate and channel. 

25 The structural member Is then placed in an oven and baked in an oven at a temperature of at least about 300*F and 
more preferably about 325*Ffor a period of between about 10 to about 30 minutes which causes the material to foam, 
and may be cooled at room temperature and thereafter again placed into the oven for a similar period. After cooling, 
the reinforcing material wilt have expanded by foaming and bonded to the interior of the structural member as shown 
in Fig. 3, having expanded at least 40%, and more preferably 1 25%, and most preferably at least about 1 50%, but less 

30 than about 300% to provide adequate rigidity and compressive strength. As shown by the dashed lines in Fig. 3, the 
resulting reinforced structural member 94 will include the carrier 28 with the intersecting legs bonded by the reinforcing 
material 30 to the surrounding structural member 22 whereby additional stiffness and strength is imparted to the struc- 
tural member without the added weight which would result H the cavity 92 were completely filled with the reinforcing 
material 30. 

35 [0020] Rg. 4 illustrates a second embodiment 20B of the reinforcing member which is similar to that shown in Figs. 
1 -3, with like numbers used to indicate like components. The reinlorcing member 20B includes a modified carrier 96 
of continuous and unitary construction, wherein the upper panel 96 has outer bends 100 and 102 along its lateral 
edges. The upper panel 96 is held in place by inclined side panels 1 04 and 1 06. The divergent legs 1 08 and 11 0 extend 
downwardly to engage the channel 24 at their respective inwardly turned feet 112 and 114 which may rest against the 

40 channel 24. A vertically shortened web is provided at waist section 1 1 6, whereby the legs 1 08 and 1 1 0 intersect, with 
the waist halves 1 1 8 and 1 20 maintained in contact by a spot weld, a threaded fastener, rivet, or other fastening member. 
The reinforcing member 20B is used as described above with respect to Figs. 1 -3. 

[0021] Figs. 5 and 6 illustrate a third embodiment 20C of the reinforcing member with like numbers used to indicate 
like components. The reinforcing member 20C is similar to that shown in Figs. 1 through 4 but is provided with elongated 

«5 supporting legs 122 and 124 wherein the web 52 is eliminated. The legs 122 and 124 are respectively located on 
inverted generally L-shaped halves 126 and 128 having shelves 1 30 and 132 which form upper plate 48. The shelves 
and legs intersect at junction 134 which may be provided with spot welds iongitudinaRy therealong to hold the halves 
1 26 a nd 1 28 together. The upper plate receives material elements 34 and 36 thereon as described above, but supporting 
legs 122 and 124 receive prism-shaped side material elements 136 and 138 which are slightly increased in height to 

so ensure sufficient contact with the sidewalls of the channel 24 during expansion. The material elements are held in 
place by nylon push pin fasteners 32 as described above. The reinforcing member 20C is used as described above 
with respect to Figs. 1-3. 

[0022] Figs. 7 and 8 Illustrate a fourth embodiment 20D of the reinforcing member of the present invention. The 
carrier 1 40 of the fourth embodiment includes two V-shaped carrier halves 1 42 and 1 44, the latter Inverted. Each carrier 
95 half includes two divergent legs 146 and 146 Intersecting at an apex 150, with the halves 142 and 144 joined at their 
respective apices by spot welding 1 60 or mechanical fasteners. The material 30 is shown in two prism-shaped upper 
and lower elements 152 and 154 respectively received wfthin the legs 146 and 148 of each half 142 and 144. Thus, 
upon heating, the upper element 152 foams and expands to contact the plate 26 while the lower element 154 foams 
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and expands to contact the channel 24 along Its base 90 Whn„ n„i, ^ 
Ulustrated^ybeepprecietedthetaned^ 

the respective tegs 146 of each half 142 M dT« S?r T S ^^^^ 
respective legs 148 of each half 142 and 144 TteTeinfonS^ 77 etem **P°**™*l between the 

* to foaming and expansion by fasteners 32 such 2 111 r3 ^ l*"™* ™ to '«> P*>r 

depression 158. ThecarrJl40rr«y be ,Co^ 
rivets, or other fasteneis.There^ 

bond to the surmunding structural n^^SSSSSS^ ,0 ^ *" ^ *° materiaJ 30 ^ 

[0O23J A fifth embodiment of the rehforcino memhor sne „r 
w view being substantially similar to that shown ?n nT? 5f PfeSert ,nVe " lion b shown in R 9 9 . *» »°P pbn 

161 comprising two laterally elongated ha^s 

wans are shown as being substaSy SS STEnT* "* 1 66 " d 1 ^ 1,16 ^ 

distributing loads applied thereon. The halves 1 S , 6 Ta« l"""* ^ W ° U,d ab ° 66 aCCe P tebl « * 

at their intersection 169 approximately midwayac^ £2^^^^^ , ^ , " ,,r,tt,l - 
'* walls to the plate 26 by spot welding 1 60 or ZZ%2S£ ' ^ <+* 170 * the 

The wans 166 and 168 thus each present dlv roe„ m^J?™^ 88 * 8ub8tenlta * »»«Bl«i shape, 
teners 32 therethrough. The reinforcing n^eSlsl To^lZ ^ 1 73 tharain ,or 'eceiving fas- 

174 and 176 having botes 178 and dJESS Sio32L?h ^ * 5ubs1anUa »y hall-cyHndrica. elements 
through. Upon heating as described Jb^£^£*? ^ * ,aSt ™ S 32 

» Plate 26 and the element 176 bonds the camer to the^se 90 ' e ' ement 174 b ° ndS 1,16 B """ to th * 

Steg^ 

However, instead of employing separate fastene* to cenn^ 

pane. 48, the fastener is provided as an integral nS nam 2 ^"'^^"^'^nts 34 and 36 to the upper 
» reinforcing element 182 is provided. The earner E7ES£ "bESZl 1 re «^9««ar upper 

along the side margins 188 and ,90 0,^1^ ^^ tZT^ 1M '^^"V 
panel 48 prior to attachment of the carrier to the plate 26 bvSS ^ ll °L I 9 * 1 82 0n, ° ,he u PP er 

•nwardly from the flanges 50 along the side m^lM^^^I* !f *?? 3 192 *hich extends 

r^re^^^^ 

l*e elements. However, the earner 194 of the reinforcino r^J..: ? and,lte numbers a «> "«d to indicate 

46 o, the carrier 194 inboard of the ^SSZSi^S!^ "Vf* 1 ** 196,0fmed ^.she"« 
present stots 200 therethrough in registry with the gripping ate ^ 6 Cl ZT ^ e ' ement 198 ""^'edto 
the shelves 46 to present openings 202, and the Z » W"*d in the sheet metal making up 

202 extending through the thicWss of die ma ena' 2K£ 1 96 end . 8 T^*"** * PreSent a " 
outboard, as desired) of the slot 200 so that the finger artel the S ? 9 ?' 206 tUmed ,he m8tenal ■*««* (or 

^.^mandexpandtocontactthecarrferandtheplaTe^o ft 2 ^ mentsM and36 . 1«. 182. and 198 
38 „nd 40 or 136 and 138 me., and expand within ^^^^ h "^f- 8Mm ^^ 
earner with the sidewa.ls 86 and 88. With respect to ^^3^ dependin 9. ««"«1>™» *9* of the 

prov,ded as elements 154 and 164 melts ano I expands to btndTh re,n,0rc ' n9 memberc 20D ™« 20E. the materia. 30 
210 of the structure, member 22. After curing 7£j£5?£ 222"" T 8 ° *" iM Wa,fe 208 and 
d-vergent, .nlersecting .egs of the carrier serve to heTp toclte ft in ,L ™ To^^' 18 SUbsten ««"y «lflened. The 
the need to attach the canter to the plate 26 as the .1 2 a " d SOme "PPBoalione will e | iminate 

hold the materia. 30 in piece prior to heating ^ UPP<>rted by ,he S,ructural 22 «"d the fastened 

[0O27J Attention is next directed to Figs. 14-16 which illuttmt* » * 

simi.arto.he origina. embodimem of RgT. 1-3; •DwSS£tTUl2^ ^r" 1 ° f th6 ' nVentton whteh te 

these embodiments. The principa, differVnce l^i^JS^S? o "TJ 8 W applied to like components Z 

v«»n of addittena. expandable materiel in the form ZSSj ^ 14_16 a ° d ftat of 1 ' 3 « P">- 

atong the length of the web 52. These etements »2^^^^TT' ™ 10 and 

through appropriate openings In the etements « fS? «*?f ed ' aS,e " e,S 216 

of conventional. hlghlyaxpand^temetertelwhtehwinemTn ?Jn25T 1 ^ e,emente2 ^. 214 are formed 

b *toamuchgreatervo,ume^ 
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No. 5,266,1 33 to Hanley et el., which is incorporated by reference. Such a material Is marketed underthe name SikaBal- 
fte 240 by Site Corporation. 

[002B] Fig. 1 6 illustrates the configuration of this embodiment after baking. That Is, the elements 34-40 each expand 
to assume configurations of the type shown at 34a, 36a, 38a and 40a, so that a bonding occurs between adjacent 
5 surfaces of the structural member to provide stiffening and structural support. In addition however, the elements 212, 
214 expand to essentially completely fill the void or open space not filled by the expansion of the elements 34-40, as 
seen at 21 4a, 21 2a. The use of such additional, highly expansible elements provides additional support for the structural 
member. 

[0029] Although preferred forms of the invention have been described above, it is to be recognized that such disdo- 
W sure is by way of illustration only, and should not be utilized in a limiting senso in interpreting the scope of the present 
invention. Obvious modifications to the exemplary embodiments, as hereinabove set forth, could be readily made by 
those skilled in the art without departing from the spirit of the present invention. For example, while the carrier as 
described herein is shown generally of metal such as steel or aluminum, It may also be provided of nylon or other 
synthetic resin having a melting temperature substantially above the temperature at which the reinforcing material 30 
is melts and expands. Additionally, the reinforcing material may be provided of other compositions such as two-component 
foaming compositions which have an exothermic chemical reaction when combined which will react and foam to bond 
the earner to the structural member after curing. 

(0030] The inventors hereby state their intent to rely on the Doctrine of Equivalents to determine and assess the 
reasonably fair scope of their invention as pertains to any apparatus not materially departing from but outside the literal 
20 scope of the invention as set out in the following claims. 



Claims 

2s 1 . A reinforced structural member comprising: 

a channel (24) presenting a base (90) and a pair of generally upright sidewalis (86,88); 
a plate (26) overlying said channel (24) to define a cavity (92) bounded by said channel (24) and said plate (26); 
a carrier (26,96,140,161,184,194) positioned in said cavity (92), said carrier (28,96,140,161,164,194) having 
30 two intersecting divergent legs (54,66,108,110,122 ,124 ,146,148,171,172); 

a thermally expansible reinforcing material (30); and 

a fastener (32) coupling said reinforcing material (30) to at least one of said legs (64,56 108 
110,122,124,146,148,171,172). 

35 2. The member of claim 1 , said reinforcing material (30) comprising an SBS block co-porymer, a polystyrene, a rubber, 
a bisphenol A-based liquid epoxy resin, carbon black, silica, glass microspheres, a blowing agent, a catalyst, and 
a curing agent. 

3. The member of claim 1 or 2, there being reinforcing material (30) coupled to both of said legs 
40 (54,56.108,110,122,124,146,14B,171,172). 

4. The member of one of the preceding claims, there being reinforcing material (30) coupled to said carrier 
(28,96,140,184,194) above said legs (54,56,108, 110,122,124). 

45 5. The member of one of the preceding claims, said carrier having an upper shelf (46,130,132) generally transverse 
to said sidewalis (86,88) there being reinforcing material (30) coupled to the face of said shelf (46) remote from 
said legs (54.56,122,124). 

6. The member of one of the preceding claims, said legs each having an elongated foot (64,1 12,1 14) engaging a 
so corresponding portion of said channel (24). 

7. The member of one of the preceding claims, said carrier presenting inclined side panels (104,106) extending 
upwardly from said legs (108,110) and supporting an uppermost panel (98), there being reinforcing material (30) 
secured to the face of said panel (98) remote from said legs (1 06,110). 

55 

8. The member of one of claims 1-6, said carrier presenting an uppermost panel (48), said legs (122,124) extending 
downwardly from said panel (4B) to engage said channel (24). 
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9. The member of one of claims 1-3 said carrier M^m ^..-...u. ^ 

cross^sectional configurator. (142 1 44nZ 2SS 9 0PP0S6d ^ ^ °' 9eneral V V-shaped 

U«.144), ihere being remforcng material (30) secured to each of said halves 

^^^^^^^^^^ <»> to 
in 9 » e^ertaiy completely (ID saw o^y ^""S "»«""'<»>. «aH «».r,nl matonal (30) op.,*,,, upon heal . 
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